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SPECIFICATION 

Shampoo compositions and method of cleaning hair therewith 

The desire to develop products which simultaneously clean and condition hair has long been 
present. While the desire has long been present, developing such products has presented innumerable 
5 problems. Generally the agents which condition hair best are cationic with one or more long fatty 5 
hydrocarbon chains. Hair being negatively charged will allow for the cationic portion to attach to the 
hair while the long fatty chain(s) provide for ease of combing and hair conditioning. 

Cationic materials generally cannot be used with good cleaning anionic surfactants and still 
deliver good hair condition. This meant that other surfactants such as nonionics, amphoterics and 

1 0 zwitterionics were examined by workers in the field. Many of these efforts are reflected in patents 1 q 

issued in the conditioning shampoo area. 

U.S. Patent 3,849,348, November 19, 1974 to Hewitt discloses conditioning shampoos 
containing betaine, cationic and amine oxide surfactants. U.S. Patent 3,69 7,452, October 10, 1972 to 
Olson et a! discloses shampoo compositions similar to those In Hewitt. Another patent to Hewitt is U.S. 

1 5 Patent 3,755,559, August 28, 1973 disclosing shampoos containing a tertiary amine oxide, a higher 1 5 
alkyl betaine and a soap. U.S. Patent 3,822,312, July 2, 1974 to Sato discloses shampoos containing 
a quaternary ammonium salt, a betaine and an additional additive. U.S. Patent 3,990,991, November 
9, 1961 toGerstein discloses shampoos containing amphoteric surfactants and quaternary ammonium 
compounds. U.S. Patent 4,080,310, March 21, 1978 to Ng et a! discloses shampoos containing an 

20 amphoteric surfactant, a cationic resin and having a pH as low as 3. U.S. Patent 4,132,679, January 2, 20 
1979 to Tsutsumiet a/discloses shampoos containing a phosphoric acid ester salt and a betaine. U.S. 
Patent 4,231,903, November 4, 1980 to Lindemann et af discloses shampoos containing a mixture of 
an amido betaine and a phosphobetaine. U.S. Patent 4,247,548, January 27, 1981 to Barker discloses 
a conditioning shampoo containing a betaine, a poly-propoxylated quaternary ammonium chloride 

25 surfactant and gum arabic. US. Patent 4,294,728, October 13, 1981 to Vanlerberghe et a/discloses 25 
shampoos containing a cationic, amphoteric orzwitterionic surfactant and a diol. U.S. Patent 
4,329,335, May 1 1, 1981, to Su et al discloses a shampoo composition containing a betaine, an 
amine oxide and a polymerized quaternary compound. U.S. Patent 4, 181,634, January 1, 1980 to 
Kennedy et af discloses shampoos containing a betaine and a bisquaternary compound. 

30 While the above described references disclose compositions containing components of the type 30 
used in the present compositions, they do not teach or suggest totally satisfactory answers to the 
questions of good cleaning, conditioning and stability (freeze thaw). It is believed that good cleaning 
with quaternary compounds is in part dependent on limiting the reacting of the quaternary with the 
fatty acids in sebum. 

35 In addition the references fail to teach or suggest combining betaine surfactants Df the type 35 

disclosed herein with quaternary ammonium compounds in compositions having a pH in the range of 
from about 2 to about 4. 

It is, therefore, an object of the present invention to provide hair conditioning shampoo 
compositions which provide good cleaning and conditioning. The good cleaning relates to improved 
40 sebum emulsificatton as well as good lather. 40 
It is a further object of the present invention to provide shampoo compositions containing 
particular betaine surfactants, and quaternary ammonium compounds and having a pH in the range of 
from about 2 to about 4. 

These and other objects will become more apparent from the detailed description which follows. 
45 Unless otherwise indicated, ail percentages and ratios herein are by weight. 45 

Disclosure of the invention 

The compositions of the present invention comprise from about 5% to 70% of an amldo betaine, 
from about 0.5% to about 1 0% of a quaternary ammonium or Imldazollnium compound, from about 
20% to about 94.5% water and having a pH in the range of from about 2 to about 4. 

50 Detailed description of the invention 50 
The essential as well as optional components of the present invention are described in detail 
below. 
Surfactant 

The essential surfactants used in the compositions of the present invention are higher alkylamido 
55 betaines, 55 
The betaines may be represented by the following structural formula: 

R 2 

I 

R t — CONH(CH 2 ) y — N + — R 4 — X" 

I 

R 3 


2 
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wherein R t is a long chain alkyl radical having from about 1 0 to about 1 8 carbon atoms, R 2 and R 3 are 
each alkyl radicals having from about 1 to about 3 carbon atoms, R« is an alkylene or hydroxy alkylene 
radical having from about 1 to about 4 carbon atoms, y is an integer from 1 to 4, and X is a carboxyiate 
radical. R 1 may be a mixture of long chain alkyl radicals and may contain one or more intermediate 
5 linkages or non-functional substituents such as hydroxyl or halogen radicals which do not affect the 
hydrophobic character of the radical. Examples of betaines useful herein include cocoa mi dopropyl- 
dimethylcarboxymethyl betaine, laurytamldopropyldimethylcarboxymethyl betaine among may others. 
In many instances the dimethylcarboxymethyl part of the designation is not included. 

The amount of surfactant is from about 5% to about 7096, preferably from about 1 0% to about 

10 25%. 

Quaternary compound 

The second essential component of the present invention is a quaternary ammonium or 
imidazolinium salt 

Quaternary ammonium salts can have the formula: 


15 


20 


25 


30 


35 


? 

R, - N — R 3 
R4 


wherein R, is hydrogen, an aliphatic group of from 1 to 22 carbon atoms, or an aromatic, aryl or alkaryl 
group having 6 to 20 carbon atoms; R 2 is an aliphatic group having from 12 to 22 carbon atoms; R 3 
and R 4 are each alkyl groups having from 1 to 3 carbon atoms; and X is an anion selected from 
halogen, acetate, phosphate, nitrate and methyl sulfate radicals. 

Preferred quaternary ammonium salts are the dialkyldimethylammonium chlorides, wherein the 
a Iky! groups have from 1 2 to 22 carbon atoms and are derived from long chain fatty acids, such as 
tallow or hydrogenated tallow. The term "tallow" refers to fatty alkyl groups derived from tallow fatty 
acids. Such fatty acids give rise to quaternary compounds wherein R, and R 2 have predominately from 
1 6 to 1 8 carbon atoms. 

Representative examples of quaternary ammonium salts useful In this invention include ditallow- 
dimethylammonium chloride, ditallowdimethylammonium methyl sulfate, dihexadecyldimethyi- 
ammonium chloride, di (hydrogenated tallow)dimethylammonium chloride, dioctadecyldim ethyl- 
ammonium chloride, dieicosyldimethylammonium chloride; didocosyldimethylammonium chloride, 
di(hydrogenated tallow)dimethylammon!um acetate, dihexadecyldiethylammonium chloride, di- 
hexadecyldimethyiammonium acetate, ditallowdipropylammonium phosphate, ditaltowdimethyl- 
ammonium nitrate, ditcoconut-alkvUdimethyiammonium chloride; cetyltrimethytammonium chloride 
and stearyldimethylbenzylammonium chloride. 

Other quaternary ammonium salts useful herein are the compounds of the formula 


H 


Ro — N -(ChSh-N - H 
I I 
H H 


2X~ 


wherein R a is an aliphatic group having 1 6 to 22 carbon atoms and X is an anion as above defined. 
Tallow propanediamine hydrochloride in an example of this quaternary ammonium salt. 
Quaternary imidazolinium salts have the formula 


H — 


- C -H 

I 

N 

* 

Re 


C 2 hV-N -C-R 7 
R 5 


10 


15 


20 


25 


30 


35 
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wherein R 6 Is an alky) group containing from 1 to 4, preferably from 1 to 2 carbon atoms; R 5 is an alkyl 
group containing from 1 to 4 carbon atoms or a hydrogen atom; R B is an alkyl group containing from 1 
to 22, preferably at least 1 5 carbon atoms, or a hydrogen atom; R 7 is an alkyl group containing from 8 
to 22, preferably at least 1 5, carbon atoms; and X is an anion, preferably chloride. Other suitable anions 
5 include those disclosed with reference to the quaternary ammonium salts described hereinbefore. 5 
Particularly preferred are those imidazolinium salts in which both R 7 and R B are alkyl of from 1 2 to 
22 carbon atoms, e.g., 1-methyl-1-{(stearoylamide)ethyl]-2-heptadecyl-4,5-dihydroimidazo(inium 
chloride; 1 -methyl-1-[(palmitoylamide)ethyl]-2-octadecyl-4,5-dihydroimidazolinium chloride; and 1- 
methyl-1 -[(tallowamide)-ethyI]-2-tallow-imidazolinium methyl sulfate. 
1 0 The quaternary salt is present at a level of from about 0.5% to about 1 096, preferably from about 1 0 
1 % to about 6%. 

pH adjustment 

The compositions of the present invention have pH in the range from about 2 to about 4. 
preferably from about 2.9 to about 3.8. The compositions are adjusted to this pH range with an acid 

1 5 buffer. The buffering capability is necessary since the pH of the diluted product on hair should be within 1 5 
the range given. Suitable buffer solutions can be prepared, using for example agents such as citric acid, 
phosphonic acid, phthalic acid, glycine or mixtures thereof. In each case the proper buffering capacity is 
obtained by adjusting the final pH of the compositions to within the pH range indicated above. This 
may be done by using a strong acid or a strong base (e.g., HCI or NaOH) as may be needed. The most 

20 preferred agent is citric acid. The amount of buffer employed in the present compositions depends on 20 
the particular acid chosen but is generally from about 0.3% to about 6%, preferably from about 1 % to 
about 5%. 

Water 

Water is the last essential component of the present invention and forms the remainder of the 
25 composition, it is generally present at a level from about 20% to about 94.5%, preferably from about 25 
65% to about 80%. 

Optional components 

The shampoos herein can contain a variety of non-essential optional components suitable for 
rendering such compositions more stable and desirable. Such conventional optional ingredients are 

30 well known to those skilled in the art, e.g., preservatives such as benzyl alcohol, methyl paraben, propyl 30 
paraben and imidazolidinyl urea; betaine surfactants such as lauryl betaine in an amount up to about 
equal to the amount of the amidobetaine; thickeners and viscosity and modifiers such as a 
diethanolamide of a long chain fatty acid (e.g., coconut diethanol amide), sodium chloride, sodium 
sulfate, methylcellulose, polyvinyl alcohol, and ethyl alcohol; suspending agents such as hydrogenated 

35 castor oil; opacifiers such as ethylene glycol distearate; perfumes; dyes; and, sequestering agents such 35 
as disodium ethylenediamlne tetraacetate. Such agents, except for the betaine surfactants, generally 
are used individually at a level of from about 0.01% to about 10%. 

Method of manufacture 

The shampoos of the present invention may be made in a variety of ways. A preferred method is 
40 set forth in Example 1 . 40 

Industrial applicability 

The present compositions are used in a conventional manner for cleaning hair. From about O.lg 
of about 1 0g of the composition is applied to hair that has been wetted, generally with water, worked 
through the hair and then rinsed out. 
45 The following Examples further describe and demonstrate the preferred embodiments within the 45 
scope of the present invention. The Examples are given solely for the purpose of illustration and are not 
to be construed as limitations of the present invention as many variations thereof are possible without 
departing from its spirit and scope. 

Example I 

50 The following composition was prepared and Is representative of the present invention (all %'s 50 
are on a 1 00% active basis): 


4 
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Component 

Wt.% 



Mirataine BB 1 

18.0 



Variquat E228 2 

4.0 



Citric Acid 

4.0 


g 

Clindrol Superamide 3 100CG 

4.5 

5 


Water, perfume, dye and 




Preservative q.s. 

100.00% 



pH=3.1 




1 Laura mi do propyl betatne supplied by Miranol Chemical Company. 


10 

2 Cetrimonium chloride supplied by Sherex Chemical Company. 


10 


3 Cocamide diethanol amide supplied by Clintwood Chemical Company. 


Preparation of example 1 




The water, betain and quaternary ammonium compound are mixed together with agitation and 



heat. Citric acid is then added. Whan the temperature reaches about 1 50°F the cocamide DEA is 


15 

added and the temperature is increased to the 1 50°F — 1 60°F range. The batch is kept at 1 50° F — 

15 


1 60° F until it is clear. The remaining ingredients are then added. 




Example II 




The following is another composition of the present invention: 




Component 

Wt.% 


20 

Aerosol 30 1 

18.0 

20 


Variquat E228 

4.0 


Citric Acid 

4.0 



Clindrol Superamide 1 0OCG 

4.0 



Water, perfume, dye and 



25 

Preservative q.s. 

100.00% 

25 


pH=2.9 



1 Cocamidopropyl betaine supplied by American Cyanamid. . 




Example III 




The following Is another composition of the present invention: 



30 

Component 

Wt.% 

30 


Mirataine BB 

18.0 



Adogen 470 DE 1 

2.0 



Variquat E228 

2.0 



Citric Acid 

4.0 


35 

Clindrol Superamide 1 0OCG 

2.0 

35 


Water, perfume, dye and 




Preservative q.s. 

100.00% 



pH=3.1 




'Ditallowdimonium chloride supplied by Sherex Chemical Company. 


40 Example IV 

The following composition was prepared and is representative of the present invention (all %'s 
are on a 1 00% active basis). 


5 
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Component Wt.% 

LexaineLM 1 18.0 

Adogen470DE 4.0 

Citric Acid 4.0 

5 CroteinQ 2 1.0 5 

Clindrol Superamide 1 0OCG 4.0 

Ethylene Glycol Distearate 1 .0 
Water, perfume, dye and 

Preservative q.s. 100.00% 

10 P H=3.0 10 

1 Lauramidopropyl betaine supplied by Inolex Chemical Company. 
2 Steartrimonium hydrolized animal protein supplied by Croda, Inc. 

Preparation of example 

The betaine, citric acid, and quaternary ammonium compound are mixed together with agitation 
1 5 at room temperature. In a separate vessel, the protein compound is dissolved in room temperature 15 
water to make a 2096 active solution, In a third vessel, amide, water and ethylene glycol distearate are 
combined and heated to 160°F. All mixtures are agitated until clear solutions are formed. The hot 
pre mix is then slowly added to the betaine main mix with high agitation. This crystallizes the ethylene 
glycol distearate out into small crystals which give the mixture a pearlescent appearance. The protein 
20 pre mix is then added with the remaining ingredients. 20 

Example V 

To determine the ability of amido betaine/quatemary ammonium compound compositions at 
pH=3 to emulsify sebum better than the same composition at pH=6, the following study was 
conducted. 

25 Two aqueous solutions were prepared containing 1 8% cocamtdopropyl betaine and 4% tallow- 25 
dimonium chloride. One solution was adjusted to pH=3 while the other had a pH of 6. 

These solutions were diluted with distilled water to 1/8 of their original concentration. An aliquot 
of about 125 grams of each diluted composition was placed at 100°F for at least two hours. A sample 
of each diluted composition was also placed at 1 00 °C until constant weight was obtained. 
30 Artificial sebum, formulated to closely match real sebum, was heated to 1 00°F and kept at that 30 
temperature. This heated sebum in an amount of 5 grams was added as a top layer to each of the 
aliquots which were in separatory funnels, 

The separatory funnels were then mounted on a platform capable of rotating at 60 rpm. The 
funnels were rotated for 960 revolutions after which time the solutions were allowed to settle for 2-1/2 
35 minutes. A 30 g. sample of each solution was placed at 1 00°C until constant weight was obtained. 35 
The net change in mass per gram of betaine surfactant was determined. For the composition of 
mis invention: 

solids content found 0.57 

Fraction of solids in initial dllution= = =0.0352= -2- 

weight of sample 16.19 

Fraction of solids which is the betaine surfactant=(wt of betaine solutionHfraction betaine]/! wt. 
4 Q of the betaine solution)(fraction betaine+fraction salt impurity)+(wt. of quaternary 40 

solution Kfraction quaternary)+lamount of acid)] 

600(0.3096) 

-=0.6325=-Z-' 


600{0.3096+0.0466)+<51.0)(.784)+40 

solids content found 1 .29 

Fraction of solids in final composition = : - s=0.0557=f 

weight of sample 23. 1 6 

Net change in mass upon agitat!on=5 
45 -Z- (weight of aliquot (W))+ £**f (wt of aliquot+<5) 45 

(Z-f)W 0.0352-0.0057 

-(125.53N2.7242 


f-1 0.0557-1 


6 


GB 2 124 645 A 6 


Net change in mass per gram of betaine surfactant=y 

S 2.7242 

y = = =0.97 

ZW? (0.0352)(125,53)(06325> 

A similar calculation for the pH=6 composition showed that there was only 0.20 grams of 
change in mass per gram of betaine surfactant 

5 Claims 5 

1 . A shampoo composition characterised by: 

<A) from 0.5% to 1 0% of a quaternary ammonium compound or a quaternary imidazolinium salt; 
(B) from 5% to 70% of a higher alkylamido betaine; and 
<C) the remainder water: 

1 0 wherein the pH of said composition is In the range of 2.0 to 4.0, being maintained within said range by 10 
means of a buffering agent 

2. A shampoo composition according to Claim 1 characterized in that the quaternary compound 
is present at a level of from 1 .0% to 6.0%. 

3. A shampoo composition according to Claim 1 or 2 characterized in that the higher alkylamido 

1 5 betaine is present at a level of from 1 0% to 25%. 1 5 

4. A shampoo composition according to any of Claims 1 to 3 characterized in that the agent used 
to maintain a pH of from 2.0 to 4.0 is selected from citric acid, phosphoric acid, phthalic acid, glycine, 
and mixtures thereof. 

5. A shampoo composition according to any of Claims 1 to 4 characterized in that the quaternary 

20 ammonium compound is a dialkyldimethylammonlum salt 20 

6. A shampoo composition according to any of Claims 1 to 5 characterized in that the higher 
alkylamido betaine is a higher alkylamidopropyt betaine. 

7. A shampoo composition according to any of Claims 1 to 6 characterized in addition by 
containing a diethanol amide of a long chain fatty acid. 

25 8. A shampoo composition according to any of Claims 1 to 7 characterized in that the quaternary 25 
ammonium compound is ditallowdimethylammonlum chloride. 

9. A shampoo composition according to any of Claims 1 to 8 characterized in that the higher 
alkylamido betaine is cocoamidopropyt betaine. 

1 0. A method of cleaning hair characterized by 

30 a) applying from 0. 1 g to 1 0g of a composition according to any of Claims 1 to 9 to hair that has 30 
been wetted; 

b) working said composition through said hair; and 

c) rinsing said composition from said hair. 
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